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A new insight into isolating the high-degree nodes in network to control
infectious diseases

Hrvl (g

It has been a challenge to formulate network-based control measures on infectious diseases,
especially on emerging diseases, due to the complexity of the network topology. Generally,
isolating high-degree nodes is one of the intuitive intervention measures. The final size and the
epidemic duration are two vital evaluation indices of infectious diseases severity, but the last one
has not been explicitly calculated so far in network-based models. Therefore, in this talk, we
introduced the effects of two measures of isolating high-degree nodes at different time-complete
isolation and incomplete isolation, on these two indices. We applied the reducing-dimension
method to convert the mean-field model in networks into an equivalent and simpler low-
dimension model, and then calculated the exact expression of the final size and the epidemic
duration. We found that, in complete isolation the final size always reduces but there exists an
isolation time threshold of the epidemic duration in some cases, before that such a strategy
lengthens the epidemic duration, and otherwise shortens that period. In contrast, in incomplete
isolation the epidemic duration always increases but there exists an isolation time threshold of the
final size, before which, the incomplete isolation reduces the final size, and otherwise increases
the final size. This result provides a new insight into controlling infectious diseases in network.
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Mathematical analysis and application of a cholera transmission model with
waning vaccine-induced immunity

fdm (e R

Cholera is a common infectious disease caused by Vibrio cholerae, which has different infectivity.
In this work, a cholera infection model with vaccination is investigated, in which hyperinfectious
and hypoinfectious vibrios, both human-to-human and environment-to-human transmission
pathways, and waning vaccine-induced immunity are considered. The basic reproduction number
is calculated and verified to be a threshold determining the global dynamics of the model. In
addition, an application is demonstrated by investigating the cholera outbreak in Somalia, and the
relevant control measures in the short term are given by elasticity and sensitivity analysis.
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Dynamics of green sea turtle population stage structure model based on
ratio-dependence

JR =40 R TR

The reproduction of the green sea turtles is characterized by the temperature dependent sex
determination (TSD). Green sea turtle eggs are laid asexually. Temperature during hatching
determines the sex of baby green sea turtles. In order to study the population dynamics of the
green sea turtles and understand the dynamics of the sex ratio, we establish a stage-structured
model by incorporating TSD and the ratio dependent Holling III functional response in the
reproduction process of the green sea turtle population. The effects of incubation temperature and
sex ratio deviation on persistence of the population are captured by the sole basic reproduction
number. The persistent mode can be either a stable equilibrium or periodic oscillations. Numerical
simulations and sensitive analysis help us to identify vital parameters in our model. Our research
in the paper is in favor of elevating sexual encounter rates, reducing the searching time for males
and increasing survival odds from baby state into adult in order to maintain sustainability of the
green sea turtles.
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